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Using the Orthologous groups for Rickettsia, Joseph
Gillespie has done a comparative phylogenomics
analysis

See Poster # 120 later this afternoon

Comparative Phylogenomics of Rickettsia
Joseph J. Gillespie, Abdu Azad et. al.
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Motivation/Scope

• Identify drug targets/vaccine candidates
• Bacterial surface proteins
• Secreted proteins
• Protein function not defined
• Lab. based prediction slow & expensive
• Programs not perfect



Why secreted proteins?

• Cell Wall assembly
• Nutrient uptake
• Virulence
• Antibiotic resistance
• Pili and flagella biogenesis
• Adherence
• Energy generation
• Environmental sensing



Secreted Proteins
Methods and Programs

• Input Data: Rickettsia conorii genome, 1567 genes. 
Genome taken after curation at VBI

• SignalP program: Predicts the presence of a signal 
peptide

• BOMP: Predicts the presence of beta-barrel 
structures

• SigCleave: Predicts signal peptide cleavage site
• PSortB: Predicts subcellular localization for Gram-

negative bacteria



Choice and Performance values

• SignalP - 86 percent
• SigCleave - 67.9 percent
• Bomp - 73.9 percent
• PSortB - C, CM, OM, P, EC

(Various values)



Secreted Proteins Results:  
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Confidence Levels (Subjective) 
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Confidence Levels (Subjective)

I – All 3 Programs (SigP/SigCleave/Bomp)
II – (SigP/Bomp) – SigCleave
III – (SigCleave/Bomp) – SigP
IV – (SigP/SigCleave) – Bomp
V – Bomp – (SigP/SigCleave)
VI – SigP – (SigCleave/Bomp)
VII – SigCleave – (SigP/Bomp)
VIII – None of the Programs (Outside)



InterProScan results for predicted R. 
conorii secreted proteins

• VirB-6 like Type IV secretion proteins
• Outer membrane proteins
• Peptidase motifs
• Trypsin-like protease motifs
• Organic solvent tolerance protein
• Osmotic shock protein
• Sec secretion system homologs
• Polysaccharide Lyase family protein
• Sca surface antigen proteins
• HlyD family secretion protein
• Autotransporters

Next step: experimental validation



Secreted Proteins Results:  
Positive Control
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Secreted Proteins Results:  
Negative Control
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Performance of our method

TN = (21/32) x 100

65.6 percent

FP = (11/32) x 100

34.4 percent

FN = (3/50) x 100

6.0 percent

TP = (47/50) x 100

94.0 percent



Secreted Proteins
Future Directions

• Data is available at PATRIC website

• These methods will also be available at PATRIC 
website

• SwissProt annotation will be prioritized for these 
proteins

• Collaborations are being sought for wet-
laboratory characterization and expression 
studies
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Thank you! Questions?


